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supporting elements for supporting the conveyor belt. Each of
the supporting elements is supported in a bearing point to be
displaceable in the axial direction relative to the main frame.
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1
HEADER WITH A CONVEYOR BELT
HAVING CONVEYOR BELT SUPPORTS
CONFIGURED FOR IMPROVED
SEALABILITY

CROSS-REFERENCE TO A RELATED
APPLICATION

The invention described and claimed hereinbelow is also
described in German Priority Document DE 10 2013
100322.2, filed on Jan. 14, 2013. The German Priority Docu-
ment, the subject matter of which is incorporated herein by
reference, provides the basis for a claim of priority of inven-
tion under 35 U.S.C. 119(a)-(d).

BACKGROUND OF THE INVENTION

The invention relates broadly to a header with a middle
section disposed on a main frame and at least two side sec-
tions disposed adjacent to the middle section, a rear panel
extending substantially perpendicularly to the main frame, a
flexible finger bar extending across the width of the header
and at least one conveyor device disposed behind the finger
bar, where the at least one conveyor device is designed, on the
respective side sections, as at least one continuous conveyor
belt and where the conveyor belt(s) is/are disposed adjacent to
the middle section in order to transport crop cut by the finger
bar laterally in the direction of the middle section.

Header of this type are used to smoothly feed lame quan-
tities of crop harvested and picked up by the header across
large working widths to a harvesting machine for processing.
In order to achieve good ground tracking by the header on
uneven terrain, a plurality of supporting arms, which jointly
carry the finger bar and the belt, are disposed on the main
frame of the header such that these supporting arms can
execute a wave-shaped motion, as viewed in the longitudinal
direction of the header, in order to track the ground contour.

Such a known header is known from U.S. Pat. No. 7,937,
920 B2. The header comprises a frame formed of transverse
and longitudinal carriers and having middle section and at
least two side sections, on each of which conveyor belts
placed in order to convey crop. A supporting arm is disposed
on the particular longitudinal carrier in a manner permitting
rotation about a horizontal axis, wherein this supporting arm
extends toward the front, perpendicularly to this longitudinal
carrier. At the front end thereof, the supporting arms are
connected to a flexible finger bar, which extends across the
width of the header. Rollers, which lie in the same plane as the
supporting arms and which are used to drive the belt, are
disposed on the end of the particular side section. The rollers
are supported by the directly adjacently disposed supporting
arms. The conveyor belt wraps around the rollers as well as
the supporting arms.

In order to track the ground contour, the supporting arms
are deflected in the vertical direction and, therewith, the finger
bar and the conveyor belt (both of which are supported by the
supporting arms). In response to a deflection of the supporting
arms, the finger bar tracks the ground contour in a wave-
shaped motion, while the conveyor belt tightens between
mutually adjacent supporting arms and follows a linear
course. The belt guidance and the belt sealing are made dif-
ficult as a result. For example, gaps can form between the
conveyor belt and sealing elements on the front side of the
header, through which gaps crop enters the space between the
top side and the underside of the conveyor belt. In addition,
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the conveyor belt is exposed, at some points, to greater loads
due to friction and deformation, thereby increasing the wear
on the conveyor belt.

SUMMARY OF THE INVENTION

The present invention overcomes the shortcomings of
known arts, such as those mentioned above.

To that end, the present invention provides a header with
many features of the aforementioned conventional header but
modified and improved in order that the conveyor belt can
better track a deflection of the arms supporting the finger bar,
thereby enabling a better seal to be achieved as well as a
reduction of the wear on this conveyor belt.

In an embodiment, the inventive header comprises a
middle section disposed on a main frame and at least two side
sections disposed adjacent to the middle section, a rear panel
extending substantially perpendicularly to the main frame, a
flexible finger bar extending across the width of the header
and at least one conveyor device disposed behind the finger
bar, where the at least one conveyor device is designed, on the
respective side sections, as at least one continuous conveyor
belt and where the conveyor belt(s) is/are disposed adjacent to
the middle section in order to transport crop cut by the finger
bar laterally in the direction of the middle section.

Each side section also comprises a plurality of supporting
elements. The supporting elements support the conveyor belt
and are supported in a bearing point such that these support-
ing elements are displaceable in the axial direction relative to
the main frame. The displaceability of the supporting ele-
ments in response to a vertical deflection of the finger bar
makes tracking by the conveyor belt possible according to the
course of motion occurring upon deflection of the finger bar.
Hence, the conveyer belt so designed is largely prevented
from tightening between mutually adjacent supporting ele-
ments, thereby resulting in improved sealability. The
improved sealability reduces wear on the conveyor belt.

Preferably, the bearing point of the particular supporting
element is designed as a sliding joint. The gliding joint per-
mits translatory motion as well rotational motion about the
longitudinal axis of the supporting arm makes it possible for
the front conveyor belt section (which faces the finger bar) to
better adapt to the wave-shaped motion occurring upon
deflection of the finger bar. The gap formation is markedly
reduced as a result.

In another embodiment, every supporting element com-
prises a contact surface for the conveyor belt on the end
section of this supporting element facing the finger bar. This
arrangement serves to guide the conveyor belt, which is sup-
ported by the supporting elements. Preferably, every support-
ing element comprises a belt guide on the end section thereof
facing the rear panel, which also serves to guide the conveyor
belt.

The supporting elements are movable relative to the belt
guide. The individual supporting elements therefore better
follow the movement of the finger bar, wherein the guidance
of the conveyor belt between the belt guide and the contact
surface are less influenced thereby. This occurs in the inven-
tion because contraction of the conveyor belt is reduced in
that the separation between the belt guide and the contact
surface is approximately retained.

In another embodiment, the belt guide is penetrated by the
supporting elements.

Advantageously, the belt guide is designed as at least one
profiled, plate-shaped segment, which extends, in sections, in
the longitudinal direction of the particular supporting ele-
ment. The at least one plate-shaped segment is useable as a
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contact surface for the conveyor belt, which, together with the
plurality of supporting elements, forms a virtually full-sur-
face underlayer for a portion of the conveyor belt.

In one embodiment, the segment comprises a guide recess
extending parallel to the main frame. This guide recess is used
to aaccommodate a corresponding guide element on the inner
side of the conveyor belt facing the supporting arms. This
results in reliable guidance of the conveyor belt in order to
prevent displacement of the conveyor belt transversely to the
conveying direction thereof, to the greatest extent possible.

Furthermore, the segment can comprise recesses that
extend parallel to the supporting elements and are disposed at
a distance from one another. The recesses are preferably
designed as slots and permit a high level of torsional and
bending flexibility of the belt guide. This is particularly
advantageous, since the pivot point of the supporting arms,
which support the finger bar, is clearly separated from the belt
guide on the supporting elements.

In an embodiment, the recesses are disposed on both sides
of the guide recess. The recesses are implemented as laser
incisions, for example, which is favorable in terms of fabri-
cation.

Preferably, the segment comprises a wall that extends in
sections, perpendicularly to the surface thereof and parallel to
the main frame.

In particular, a plurality of crop-guiding elements are dis-
tributed across the width of the finger bar, disposed next to
one another and slanted at an angle with respect to this finger
bar. These crop-guiding elements are used to redirect crop cut
by the finger bar in the direction of the conveyor belt.

Preferably, every crop-guiding element comprises a front
edge (which lies approximately parallel to the top side of the
conveyor belt) and at which a continuous sealing belt is fas-
tened. The sealing belt extends across the width of the par-
ticular at least one side section of the header and overlapping
the conveyor belt at least in sections.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the invention will
become apparent from the description of embodiments that
follows, with reference to the attached figures, wherein:

FIG. 1 depicts a schematic, partially exposed view of a
header constructed according to the invention;

FIG. 2 depicts a partial view of a side section of the header
according to FIG. 1;

FIG. 3 depicts a partially exposed view of the front side of
the header, diagonally from above;

FIG. 4 depicts a partial view of the side section according
to FIG. 2, from the rear;

FIG. 5 depicts a perspective view of supporting elements
disposed between conveyor belts, according to FIG. 2;

FIG. 6 depicts a partially exposed view of the conveyor
belt, diagonally from above;

FIG. 7 depicts a detailed view of a belt guide according to
FIG. 6; and

FIG. 8 depicts a partial view of the front region of the
header from the side, according to FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

The following is a detailed description of example embodi-
ments of the invention depicted in the accompanying draw-
ings. The example embodiments are presented in such detail
as to clearly communicate the invention and are designed to
make such embodiments obvious to a person of ordinary skill
in the art. However, the amount of detail offered is not
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intended to limit the anticipated variations of embodiments;
on the contrary, the intention is to cover all modifications, and
alternatives falling within the spirit and scope of the present
invention, as defined by the appended claims.

As mentioned above, FIG. 1 depicts a schematic, partially
exposed view of a header 1 according to the invention. The
header 1 comprises a main frame 2, on which a middle section
3 and at least two side sections 4 adjacent to the middle
section 3 are disposed. A continuous, flexible finger bar 6
extends substantially across the entire width of the header 1,
including the middle section 3 and the side sections 4 on the
front side of the header 1 opposite the main frame 2. Non-
illustrated reels are disposed on the main frame 2 of the
header 1, which extend across the width of one side section 4
and partially across the width of the middle section 3. The
reels are used to improve the intake of the crop by the finger
bar 6.

Crop cut by the finger bar 6 is fed to a conveyor device 5
disposed behind the finger bar 6. The conveyor device com-
prises at least one endlessly circulating conveyor belt 7 on the
respective side sections 4. The endlessly circulating conveyor
belts 7 are disposed adjacent to the middle section 3 in order
to transport the crop cut by the finger bar 6 parallel to the
longitudinal axis of the header 1 in the direction of the middle
section 3, where this crop is fed to an intake conveyor device
8. The intake conveyor device 8 is designed as a driveable
feed roller 10, to which laterally outwardly extending header
augers 10q are assigned. The intake conveyor device 8 con-
veys the crop that has been delivered laterally by the endless
conveyor belts 7 to the middle section 3 to an opening that is
located in the main frame 2 and is disposed behind the feed
roller 10. Crop is transferred through this opening via a feeder
housing, which is located on a non-illustrated combine har-
vester and to which the header 1 can be attached, to the
combine harvester for further processing.

The middle section comprises floor plate 9, which has
contoured design on the top side thereof facing the feed roller
10, which is disposed above the floor plate 9. The underside of
the floor plate 9 facing the ground is substantially planar. The
contoured top side of the floor plate 9 comprises a wedge-
shaped, raised projection 11. The projection 11 tapers from
the front edge of the header 1 in the direction of the intake
conveyor device 8 and leads into a tip 12 facing the feed roller
10. The projection 11 is used to forcibly redirect the crop in
order to redirect the crop delivered by the belts 7 into the
intake region of the intake conveyor device 8 and thereby
improve the crop intake. The height ofthe projection 11 varies
in order to ensure that crop is sufficiently redirected.

As shown in FIG. 1, one side section 4 is partially exposed
in order to show the structure of the header 1 located under-
neath the conveyor belt 7. The design of the side parts 4 is
identical, and so only one side part 4 is shown, in a partial
cross-section. The main frame 2 comprises rear panels 15,
which extend vertically with respect to the direction of
motion of the conveyor belt 7 and, which are enclosed
between preferably hollow cylindrical profiled elements 13,
14. In the middle section 3, the intake conveyor device 8 is
disposed at the profiled elements 13, 14 of the main frame 2.
Each side section 4 comprises a plurality of supporting arms
16, which are disposed on the main frame 2 in a manner
pivotable about a horizontal axis. The supporting arms 16 of
the particular side section 4 support the flexible finger bar 6
and are deflected together with this finger bar in the vertical
direction when the header 1 is guided over the ground in a
harvesting operation. The finger bar 6 is rigidly connected to
the particular supporting arm 16.
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FIG. 2 depicts a partial view of a side section 4 of the header
according to FIG. 1. The design and arrangement of the
conveyor device 5 of the side sections 4, which comprises at
least one endlessly circulating conveyor belt 7, shall be
explained by reference to FIG. 2. The conveyor belt 7 is
supported by a plurality of separate supporting elements 17,
which are disposed above the supporting arms 16 and extend
through the circulating conveyor belt 7. The supporting ele-
ments 17 are supported in the main frame 2 and therefore
enable the conveyor belt 7 to undergo a vertical compensation
motion when the header 1 is guided over the ground in the
harvesting operation, as described in detail further below. The
supporting elements 17, which lie in a plane above the sup-
porting arms 16, extend parallel to these supporting arms in
the direction of the finger bar 6. The drive and the redirection
of'the conveyor belt 7 take place on both sides of the particular
side section 4 by means of guide rollers 22. At least one of the
drive rollers is driveable, in order to drive the conveyor belt 7
in an endlessly circulating manner.

The depiction in FIG. 3 presents a partially exposed view of
the front side of the header 1, diagonally from above. As is
apparent from FIG. 3, each supporting element 17 extending
in the direction of the finger bar 6 comprises a contact surface
19 for the conveyor belt 7 at the end section thereof facing the
finger bar 6. In the exemplary embodiment shown, the contact
surface 19 is designed as a profiled plate, which is disposed at
a feed plate 20 fastened on the finger bar 6. As viewed across
the width of the header 1, a plurality of feed plates 20 are
disposed next to one another, wherein these feed plates are
designed to redirect crop cut by the finger bar 6 to the con-
veyor belt 7. The contact surface 19 extends, at least in sec-
tions, perpendicularly to the longitudinal axis of the support-
ing elements 17. Therefore, the conveyor belt 7 bears, via the
edge thereof extending transversely to the direction of circu-
lation of the conveyor belt 7, against the contact surface 19
and is supported thereby. The feed plates 20 extend above the
contact surface 19 in the vertical direction in order to prevent
crop from entering the region between the contact surfaces 19
and the finger bar 6. Header skid shoes 18 are disposed
underneath the supporting elements 17 and are connected at
one end to the finger bar 6 and, at the other end thereof, are
swivellably coupled to the particular supporting arm 16. The
header 1 is guided over the ground with the header skid shoes
18, which undergo a deflection due to irregularities in the
ground. The skid shoe deflections are transferred to the sup-
porting arms 16 and result in a vertical deflection of the knife
bar 6 and the conveyor belt 7.

FIG. 4 presents a partial view of the side section 4 accord-
ing to FIG. 2, from the rear. In a region of the rear panel 15
adjacent to the lower profiled element 13, the supporting
elements 17 disposed parallel to one another extend, in sec-
tions, through the rear panel 15. Each supporting element 17
is supported via the end section thereof in a sliding joint 21.
As is apparent from the depiction in FIG. 5, the supporting
arms 16, which support the finger bar 6, swivel about a com-
mon rotational axis 23. Axis 23 is axially parallel to the lower
profiled element 13, while the supporting elements 17 that
support the conveyor belt 7 are supported independently
thereof in the rear panel 15.

A deflection of the finger bar 6 that is vertical at least in
sections results in a rotational motion of at least one of the
supporting arms 16 about the common rotational axis 23. The
particular supporting elements 17 disposed in the region
above the deflected supporting arm 16 also are deflected in the
vertical direction, wherein these supporting elements are dis-
placed in a substantially horizontal direction, guided by the
particular sliding joint 21. Depending on the type of deflec-
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tion of the finger bar 6 (i.e., whether the finger bar 6 is
partially raised or lowered), this results in a relative motion of
the supporting elements 17 with respect to the sliding joints
21 in this region. The relative motion of the supporting ele-
ments 17 is limited by the maximum permissible vertical
deflection of the finger bar 6, which is supported by the
supporting arms 16.

FIG. 6 shows a partially exposed view of the conveyor belt
7, diagonally from above. FIG. 7 shows a detailed view of a
belt guide according to FIG. 6, from above. As is apparent
from the depiction of combined in FIGS. 6 and 7, the con-
veyor belt 7 comprises, on the side thereof facing the support-
ing elements 17, a guide element 26. The guide element is
continuous as viewed in the circumferential direction, e.g., in
the form of a rib having a polyhedral cross section, which is
accommodated by a belt guide 24 in a guide recess 25 corre-
sponding to the shape of the guide element 26. The belt guide
24 is disposed in a relatively movable manner on the support-
ing elements 17 at the end sections thereof facing the rear
panel 15. It is thereby ensured that, in the event of a partial
vertical deflection of the finger bar 6, which results in a
horizontal motion of the supporting elements 17 in this region
in the direction of the sliding joints 21, the position of the belt
guide 24 with respect to the adjacent supporting elements 17
(which do not undergo deflection), is substantially retained in
order to ensure uniform circulation of the conveyor belt 7.

The belt guide 24 is designed as at least one profiled,
plate-shaped segment 27, which extends, in sections, in the
longitudinal direction of the particular supporting element 17
and is penetrated thereby. The segment 27 comprises a wall
29, which extends in sections perpendicularly to the top sur-
face thereof and parallel to the rear panel 15, and which is
used to limit the freedom of motion of the conveyor belt 7 in
the longitudinal direction of the supporting elements 17. The
depiction of the belt guide 24 in the view from above (accord-
ing to FIG. 7), shows the segment 27 is interrupted in sections
by recesses 28 extending parallel to the supporting elements
17. The recesses 28 are disposed opposite one another,
thereby resulting in a high degree of torsional and bending
flexibility of the belt guide 24. Also, width of the guide groove
25 ofthe belt guide 24 and, the distance from the wall 29 to the
guide groove 25 has a ratio that is selected such that the
guidance of the conveyor belt 7 is performed either primarily
by the guide rib 26 and the corresponding guide groove 25 or
by the wall 29 and the outer edge of the conveyor belt 7. In the
event that the finger bar 6 lowers, in sections, relative to a
central position, the guidance of the conveyor belt 7 is per-
formed by the guide rib 26 and the corresponding guide
groove 25. If the finger bar 6 is partially raised, the guidance
of'the conveyor belt 7 is performed by the stop face 29 and the
outer edge of the conveyor belt 7.

FIG. 8 depicts the finger bar 6 and a partial view of the front
region of the header 1, from the side. A plurality of crop-
guiding elements, which are designed as feed plates 20, are
distributed on the finger bar 6, across the width thereof, and
are disposed next to one another, slanted at an angle with
respect to the finger bar 6. This is highlighted by the depic-
tions in FIGS. 2 and 3. Every crop-guiding element 10 com-
prises a front edge 31, which lies approximately parallel to the
top side of the conveyor belt 7. A continuous sealing belt 30 is
fastened at the front edge 31. The sealing belt extends across
the width of the respective at least one side section 4 of the
header 1 and overlaps the conveyor belt 7 at least in sections.
The continuous sealing belt 30 provides a reliable seal even in
the event of a height and longitudinal compensation by the
movement of the supporting elements 17 caused by the ver-
tical deflection of the finger bar 6.
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LIST OF REFERENCE CHARACTERS

1 header
2 main frame
3 middle section
4 side section
5 conveyor device
6 finger bar
7 conveyor belt
8 intake conveyor device
9 floor plate
10 feed roller
10a header auger
11 projection
12 tip
13 profiled element
14 profiled element
15 rear panel
16 supporting arm
17 supporting element
18 header skid shoe
19 contact surface
20 feed plate
21 sliding joint
22 guide roller
23 rotational axis
24 belt guide
25 guide recess
26 guide clement
27 segment
28 recess
29 wall
30 sealing belt
31 front edge
As will be evident to persons skilled in the art, the forego-
ing detailed description and figures are presented as examples
of the invention, and that variations are contemplated that do
not depart from the fair scope of the teachings and descrip-
tions set forth in this disclosure. The foregoing is not intended
to limit what has been invented, except to the extent that the
following claims so limit that.
What is claimed is:
1. A header comprising a middle section disposed on a
main frame;
at least two side sections disposed adjacent to the middle
section;
a rear panel extending substantially perpendicularly to the
main frame;
aflexible finger bar extending across a width of the header;
and
at least one conveyor device disposed behind the finger bar
and designed, on respective ones of the at least two side
sections, as at least one continuous conveyor belt that is
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disposed adjacent to the middle section to transport crop
cut by the finger bar laterally in the direction of the
middle section;

wherein the side sections comprise a plurality of support-

ing arms that are swivellably disposed on the main frame
and support the finger bar;

wherein each side section comprises a plurality of support-

ing elements for supporting the conveyor belt; and

wherein each of the supporting elements are supported in a

bearing point to be displaceable in the axial direction
relative to the main frame.

2. The header according to claim 1, wherein the bearing
point of a supporting element is designed as a sliding joint.

3. The header according to claim 1, wherein each of the
supporting elements comprises, on an end section thereof
facing the finger bar, a contact surface for the conveyor belt.

4. The header according to claim 1, wherein a belt guide is
disposed on the supporting elements at end sections of the
supporting elements facing the rear panel.

5. The header according to claim 4, wherein the supporting
elements are movable relative to the belt guide.

6. The header according to claim 4, wherein the belt guide
is penetrated by the supporting elements.

7. The header according to claim 4, wherein the belt guide
comprises at least one profiled, plate-shaped segment that
extends in sections in the longitudinal direction of the sup-
porting elements.

8. The header according to claim 7, wherein the segment
comprises a guide recess extending parallel to the main
frame.

9. The header according to claim 7, wherein the segment
comprises recesses that extend parallel to the supporting ele-
ments and are disposed at a distance from one another.

10. The header according to claim 9, wherein the recesses
are disposed on both sides of the guide recess.

11. The header according to claim 7, wherein the segment
comprises a wall that extends in sections perpendicularly to a
surface of the segment and parallel to the main frame.

12. The header according to claim 1, wherein a plurality of
crop-guiding elements are distributed on the finger bar, across
a width of thereof and wherein the crop-guiding elements are
disposed next to one another finger bar and slanted at an angle
with respect to the finger bar.

13. The header according to claim 12, wherein each crop-
guiding element comprises a front edge, which lies approxi-
mately parallel to the top side of the conveyor belt and
wherein a continuous sealing belt is fastened at said front
edge and extends extending across a width of one of the side
sections and overlaps the conveyor belt (7) atleast in sections.

#* #* #* #* #*
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